Objectives: Our primary aim of this pilot study was to test feasibility of the planned design, the interventions (education plus telephone coaching), and the outcome measures, and to facilitate a power calculation for a future randomized controlled trial to improve adherence to recovery goals following hip fracture. Design: This is a parallel 1:1 randomized controlled feasibility study. Setting: The study was conducted in a teaching hospital in Vancouver, BC, Canada. Participants: Participants were community-dwelling adults over 60 years of age with a recent hip fracture. They were recruited and assessed in hospital, and then randomized after hospital discharge to the intervention or control group by a web-based randomization service. Treatment allocation was concealed to the investigators, measurement team, and data entry assistants and analysts. Participants and the research physiotherapist were aware of treatment allocation. Intervention: Intervention included usual care for hip fracture plus a 1-hour in-hospital educational session using a patient-centered educational manual and four videos, and up to five postdischarge telephone calls from a physiotherapist to provide recovery coaching. The control group received usual care plus a 1-hour in-hospital educational session using the educational manual and videos. Measurement: Our primary outcome was feasibility, specifically recruitment and retention of participants. We also collected selected health outcomes, including health-related quality of life (EQ5D-5L), gait speed, and psychosocial factors (ICEpop CAPability measure for Older people and the Hospital Anxiety and Depression Scale). Results: Our pilot study results indicate that it is feasible to recruit, retain, and provide follow-up telephone coaching to older adults after hip fracture. We enrolled 30 older adults (mean age 81.5 years; range 61-97 years), representing a 42% recruitment rate. Participants excluded were those who were not community dwelling on admission, were discharged to a residential care facility, had physician-diagnosed dementia, and/or had medical contraindications to participation. There were 27 participants who completed the study: eleven in the intervention group, 15 in the control group, and one participant completed a qualitative interview only. There were no differences between groups for health measures.
Introduction
Hospitalization and recovery for a fall-related hip fracture often pose significant challenges for older adults. A third of older adults with hip fracture will be readmitted to hospital with avoidable complications within 30 days of their return home. 1, 2 The vulnerability that precipitates a fall and fracture is compounded by the myriad of physiological stressors that hospitalization itself imposes, creating a transient acquired period of susceptibility to further complications, and hospital readmission, known as the "posthospital syndrome." 3 The devastating consequences of hip fracture on mobility and independence can also create challenges for older adults to self-manage their recovery after hospitalization, and this is compounded if discharge teaching is inadequate, leading to increased risk of harm and hospital readmission. 4 Although several hospital transitional programs to reduce readmissions have shown some success, [5] [6] [7] 30-day hospital readmission rate in Canada is ~8.5%, and costs an estimated CAN $1.8 billion per year. 1 Many factors contribute to the risk of hospital readmission including health system factors (eg, access to ambulatory care), hospital factors (postdischarge follow-up), patient factors (health literacy, comorbidities, severity of illness, health behavior engagement), social factors (family and caregiver engagement), and home environment. 8, 9 For example, some older adults after hip fracture risk hospital readmission because they do not have access to or are unaware of community resources, have significant barriers to the success of the transition home such as a decline in mobility status but the same home environment (eg, no longer able to independently climb stairs but live in a townhouse), and/or little or no social support. 6, 10, 11 Thus, despite well-designed transition plans, sometimes, older adults "fall through the cracks." In the context of financial constraints and resource allocation, some transition programs 7, 12 have implemented follow-up phone calls after discharge to problem-solve barriers to self-management, as is the case with Project Re-Engineered Discharge (Project RED). 12 Although telephone calls to support transitions are feasible, identify clinical problems early, and encourage health-promoting behaviors, 13 it is not known whether alone they are successful in reducing readmissions to acute care settings. 14, 15 Contributing to the challenges encountered during the hospital-to-home transition may be that older adults are not certain of what to expect after hip fracture, for example, how to preempt and problem-solve common medical complications, what milestones and targets to aim for in the recovery process, how to stay on track with health goals (if present), and how to translate these goals into actual behaviors.
To respond to this, we developed and tested a patient-centered toolkit 16 for older adults after hip fracture, based on the "words of wisdom" shared by older adults and family members who previously experienced a hip fracture. 17 Using these lived experiences, as well as consulting with a broad range of clinical experts, allowed us to tailor our postoperative hip fracture toolkit to target gaps in patient knowledge postfracture, as well as behavioral strategies, including setting goals for recovery. Since pilot studies are "an almost essential requirement" prior to larger scale trials, 18 in advance of a larger study to look at the effect of this model on quality of life, functional outcomes, and hospital readmissions, we completed pilot work to discern key trial feasibility information such as the following: Can we recruit participants into the study as planned during the acute hospital stay? How many older adults are eligible for the study (eg, who would benefit from the intervention in its current form)? Was the intervention acceptable to recently discharged older adults with hip fracture?
Methods

Trial design
This was a single-site parallel 1:1 randomized controlled trial (RCT) to test feasibility of an enhanced discharge support model for older adults with a recent hip fracture that included an educational toolkit and telephone follow-up. The design, conduct, analysis, and reporting of this clinical trial followed the published guidelines in the Consolidated Standards of Reporting Trials (CONSORT 2010) Statement. 19 We obtained approval from the University of British Columbia and Vancouver Coastal Health Research Institute hospital ethics boards to conduct this study, and all participants gave written consent prior to enrollment. The ClinicalTrials.gov identifier is NCT01930409.
Participants
We recruited community-dwelling older adults aged 60+ years who sustained a surgically repaired fall-related hip fracture and invited them to enroll in this feasibility study. We excluded older adults with hip fracture who sustained a fracture related to metastatic disease or bisphosphonate use, did not return home in the community after hospital discharge, had medical contraindications restricting activity and exercise (eg, significant cardiovascular disease or neurological degenerative disease), did not understand or speak English well enough to benefit from the telephone intervention, had hearing or speech impairments precluding telephonic communication, or had a physician-diagnosed dementia. 
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Telephone coaching follow-up after hip fracture recruitment and data collection After assessing for study eligibility, the staff occupational therapist approached the participant as soon as he/she was clinically stable postoperatively, and provided details of the study. When the participant expressed interest in enrolling, the research physiotherapist (RPT) scheduled an in-hospital appointment to fully explain the study details. We assessed participants at two time points: baseline (on the orthopedic unit within 7 days following hip fracture) and final (at 4 months after hospital discharge). After written informed consent was obtained, the RPT completed the baseline assessment. A different RPT completed the final assessment in the participant's home. Training in the study protocols was completed together by both RPTs prior to collecting outcome data.
intervention
Participants who were randomized to the intervention group received usual care for their hip fracture, and they received a 1-hour in-hospital educational session with a trained health professional (RPT), using the hip fracture recovery manual and four educational videos (Fracture Recovery for Seniors at Home [FReSH Start]). The content of this education program followed a standard format as guided by the manual but was individualized for each participant, including a description of the type of hip fracture sustained, how it was surgically fixated, red flags to watch out for during recovery, an exercise program (home-based exercises reduce both the rate and risk of future falls), 20 practical information about future falls prevention, review of home safety and environmental hazards, and mobility and recovery goal setting. The videos were viewed at the bedside using a tablet and headphones. The RPT used a "teach-back" approach, 21 clarified and checked participants' understanding of materials, and ensured that participants were able to provide a verbal summary of the education provided to them. On discharge, usual care included follow-up physician and surgeon visits, and usual rehabilitation and home care, if appropriate, as determined by the health care team. Following discharge, we also adopted elements of Project RED 12 for our study protocol. The RPT telephoned participants up to five times in the first 4 months following hip fracture to provide further encouragement, falls prevention information, coaching to remain active, problem-solving skills, mobility goal setting, and advice to help participants maintain and increase their prescribed home exercises. Total telephone intervention time over the five calls averaged 151 minutes (42-286 minutes) at an average cost of $125 per participant. Table 1 describes the content of the sessions classified according to the CALO-RE (Coventry, Aberdeen and London -Refined) taxonomy of behavior change techniques. 10 At the first call, within 1 week of discharge from acute care, the RPT used techniques in the spirit of motivational interviewing, 22 to facilitate participants to set recovery goals. This included developing plans (action and coping) to adhere to an exercise program, to remain as active as possible, and to help resolve any mobility problems, such as restrictions resulting from pain or fatigue. At the third, fourth, or fifth telephone calls, as deemed appropriate, the participant and RPT discussed recovery, and jointly set longer term individualized mobility goals, including plans for community reintegration and prevention of future falls and fractures. We also completed an in-depth semi-structured interview with participants in the intervention group and key informant health professionals to determine acceptability of the intervention, barriers to participation, as well as their experience of the transition home; however, this report is beyond the scope of the current paper.
control Participants who were randomized to the control group received usual care for their hip fracture as part of the established hospital hip fracture care pathway and were given a 1-hour individualized in-hospital teaching session using the FReSH Start manual and videos with the RPT as described in the Intervention section.
Primary outcome
Our primary outcome of this trial was feasibility measured by recruitment rate and participant retention. We considered success as 30% recruitment rate, and 90% retention of study participants at 4 months (final assessment).
secondary outcomes
Participant demographic measures including sex, age, living situation, and pre-fracture mobility were taken at baseline. Our secondary outcomes were outcomes of interest for a proposed future larger RCT. Thus, we determined statistical trends on quality of life at 4 months post fall-related hip fracture in community-dwelling older adults, as measured by EQ5D-5L. 23 This five-question measure is easy to administer and can be used in cost-effectiveness studies to evaluate clinical interventions. 23 Using this measure, respondents are asked to rate their health states for five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has five levels with one indicating no problems and five indicating extreme problems. In addition, respondents are asked to rate their health on a visual analog scale, a 20 cm scale with the bottom endpoint labeled "the worst health you can imagine" and the top labeled "the best health you can imagine" (EQ-VAS [Euro-Qol Visual Analogue Scale for health related quality of life]).
We requested participants to complete the following self-report questionnaires: Hospital Anxiety and Depression Scale, Short-form Falls Efficacy Scale -International, 24 and ICEpop Capability measure for Older people. 25, 26 We also measured participants' grip strength using the standardized method as described by the American Society of Hand Surgery 27 and the 4 m gait speed test 28 and report the mean of three trials. We assigned a clinical frailty score (ranging from 1, very fit to 9, terminally ill) to each participant based on his/her function in the week prior to admission, 29 as well as at 4 months after surgery. We monitored falls (defined as "any event when the participant unexpectedly came to rest on the ground, floor, or another lower level" 20 ) via a prospective self-reported daily falls diary, provided to each participant at discharge, and monitored monthly by telephone calls by a research assistant blinded to group allocation.
sample size
We aimed to recruit sufficient participants for our feasibility measures and to calculate estimates of variability for the outcome measures, and to generate a preliminary estimate of effect for the intervention.
randomization
All participants were randomly assigned 1:1 to the intervention or control group by remote allocation following baseline assessment, and hospital discharge. Treatment allocation was concealed, as an independent statistician from an off-site consulting firm generated the allocation sequence using randomized blocks of varying size. We stratified randomization by sex, to allow for equal numbers of men in each group, and by age group, that is, 60-75 years and 76+ years.
Blinding
The study coordinator maintained the randomization outcome for all participants, and treatment allocation was concealed to the investigators, measurement team, and data entry assistants/analysts. Participants, the study coordinator, and the RPT who was delivering the intervention were not blinded to treatment allocation.
statistical analysis
We summarized the sociodemographic characteristics of the study participants using counts and proportions for categorical data and means and standard deviations for continuous data or medians and 10th and 90th percentiles if appropriate. To evaluate feasibility, we calculated recruitment and retention rates and report percentage. For the health outcome variables, we estimated average change by fitting separate linear regression models for each of the health outcome variables using group allocation as the only independent variable including baseline values as covariates. Second, we estimated the average change in outcome measures across control and intervention group. We report the regression coefficients and P-values for the group allocation variable, and standard errors of intervention effects and changes over time irrespective of intervention group for these variables through nonparametric bootstrapping using 1,000 resamples with random seed set to a value of 2014. We used Stata version 12 (StataCorp, College Station, TX, USA).
Results
Primary outcome
Our primary outcome for this trial was feasibility measured by recruitment rate and participant retention. We screened 159 older adults with hip fracture for eligibility from November 2013 to May 2014. There were 87 people who did not meet our inclusion criteria, and the main reasons for exclusion were the following: participant was not community dwelling (n=29), had physician-diagnosed dementia (n=25), or had medical contraindications precluding participation (n=15). Of the eligible participants, 42 declined to enroll in the study, primarily due to feeling overwhelmed by the sudden hospitalization. There were 30 participants who consented to the study, representing a 42% recruitment rate. The retention rate at 4 months was 90% (27/30 participants) including N=15 control and N=11 intervention participants (Figure 1 ). (One intervention participant remained in the study but completed only a qualitative interview, declining final assessment at 4 months due to a medical concern).
secondary outcomes
Demographic and descriptive characteristics of participants allocated to each group are summarized in Table 2 . At baseline, participants in the intervention group did not differ significantly from participants in the control group with regard to their demographic data. As a pilot study, we were not powered to detect significant differences in study outcomes, and there were no statistically significant differences between groups at follow-up for the objective and self-reported secondary outcome measures (Tables 3 and 4 ). There was no difference in the number of falls between groups: one participant in each of the control and intervention groups fell twice during the study data collection.
There was a statistically significant difference between baseline and 4 months for gait speed and measures of quality of life for all participants (Table 4 ). There were no 30-day readmissions of study participants in either group.
Discussion
Our findings support the feasibility of in-hospital recruitment and retention of older adults in a research study designed to evaluate the delivery of a face-to-face hip fracture selfmanagement intervention and follow-up telephone calls. Our recruitment rate, at 42%, can be attributed to working closely with the clinical staff, surveillance, ensuring that participants were medically and psychologically ready before approaching them with study details, as well as to almost daily communication between the research and clinical teams. Further, although our study was not powered to detect differences between groups, valuable information was gathered to generate future hypotheses, and plan for a larger trial. In particular, we are interested in the effect of telephone coaching on functional outcomes, specifically gait speed. Our pilot study had 15.3 (or a B=0.153) power to detect a clinically important difference (at P,0.05) of 0.1 m/s in gait speed between the study groups. To detect a statistically significant betweengroup difference of 1 m/s (or d=0.37) at P,0.05, with 80% 
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Telephone coaching follow-up after hip fracture power (or B=0.80), results of the power analysis that use pooled standard deviations obtained from the pilot indicate that at least 116 participants per group would be required to show a minimal clinically important difference between groups for gait speed in a definitive RCT. However, as pilot studies may be imprecise in the calculation of sample size, it may be preferable to inflate these estimates to adjust for this lack of precision when planning for larger scale trials. 30 Our study suggests that telephone coaching is feasible to promote health behaviors for older adults after a recent hip fracture. However, the skill of the therapist delivering the intervention must be considered in behavioral change protocols, since a strong therapeutic alliance is likely to show more favorable treatment outcomes. 31 The physiotherapist providing the intervention in our study was an experienced orthopedic clinician, and we ensured capability of delivering the intervention as planned by conducting training in advance of, and during the study. This included coaching sessions in health-related behaviors, discussions on the theoretical underpinnings of transitions in care, and behavioral change theory and relapse prevention training. 10 Detailed training was also provided on the content of each of the five telephone follow-up calls (Table 1) , and a comprehensive protocol manual and skills checklist were provided to the research therapist to ensure protocol fidelity. 32 Also, we note that telephone-delivered health behavior change interventions can be integrated within health care and population health delivery systems to close health care gaps and enhance the transition from hospital to home.
It takes considerable physical and mental effort to be able to manage recovery after hip fracture: coordinating medications, exercises, awareness of warning signs that may signal health deterioration, and accessing and using health care services create considerable burden, and this effort is increased in people with multi-morbidity. 33, 34 Thus, our study was motivated by the knowledge that older adults and their caregivers require abundant support to be able to self-manage after hospital discharge. However, despite best intentions, the implementation of discharge plans may be hampered by both person factors (such as distraction, being overwhelmed, or poor health literacy), as well as staff and system factors (such as lack of time for individualized and personalized teaching). 35, 36 Therefore, our study was designed with both staff and person factors in mind, to assess feasibility and acceptability of the delivery of enhanced discharge teaching materials, plus additional telephone support to lessen the burden of self-care after discharge. Evidence supporting the efficacy of interventions to support capacity to enact self-care after hospital discharge is particularly emphasized in a recent meta-analysis and systematic review analyzing transition support to reduce the risk of rehospitalization. 33 Adherence and fidelity to the prescribed program is an important feature of behavioral modification studies. 32 All participants in our study were individually prescribed and taught exercises for mobility and strength recovery in the acute hospital setting, and encouraged to gradually increase their walking tolerance at home. Adherence to the in-hospital prescribed exercises, and participant goal attainment, was monitored by the RPT at each follow-up telephone call via a daily exercise log sheet and falls diary, and assessment and feedback were provided to problem-solve barriers to participation (such as pain, fatigue, and lack of motivation).
We also included a number of safeguards to our protocol to ensure that the intervention was delivered as designed. Adherence and fidelity to the program delivery was monitored by the number of telephone sessions, as well as length (in minutes) of telephone contact, a comprehensive written report and checklist of the content delivered and discussed, including action and coping plans. During each phone call, the previous goal attainment and future goal setting plans by each participant was recorded. We also consider that adherence to the protocol may have been enhanced by the personalized in-hospital visit and assessment of participants by the research therapist, when mutual trust could be developed prior to the follow-up phone calls in the community setting. This strategy has been used successfully in other transition programs. 6 Clinical questions requiring further clarity include investigating whether there may be a dose-response relationship of postdischarge telephone coaching, the effects of individual participants pre-fracture mobility, resilience, disposition, and preferences: although a recent systematic review emphasizes the effectiveness of telephone interventions for promotion of physical activity, including in older adults, 37 we cannot extrapolate these successes to older adults who have been recently hospitalized with hip fracture, and who are often struggling to assume independent care despite pain, mobility challenges, cognitive impairment, and fatigue. 3 Moreover, there is limited evidence as to optimal timing, delivery, and duration of telephone follow-up, with some studies showing clinically equivalent results for telephone follow-up and control groups. 14 We note several limitations. Our feasibility study was underpowered to detect statistically significant differences between groups. Both groups received the 1-hour education intervention, videos, and teach-back components; thus, we believe that usual care was altered. In addition, most of our participants in both the control and intervention groups also received community-based physiotherapy either in the home Patient Preference and Adherence 2015:9 submit your manuscript | www.dovepress.com
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langford et al or in outpatient setting, and these factors may have diluted our results. This ready access to professional assistance may not be so readily available in rural settings; thus, our findings are not generalizable. In addition, older adults may not benefit from telephone interventions after hospitalization if they are at extreme ends of the spectrum, that is, if they are already functioning very well, or conversely, if they have unrecognized cognitive impairment and multi-morbidity. 38 A further limitation to our pilot study was that adherence to the prescribed amount of physical activity was subjectively reported by participants.
Last, the participants in our study did not receive a standardized "dose" of telephone interventions, as the telephone call length varied from person to person and time to time, based on clinical reasoning and participant preferences. Our future trial should investigate whether there is a doseresponse relationship (complex behavioral changes may require longer telephone interventions), and further examine the fidelity of adherence and implementation. 37 
Conclusion
The specific aims of this pilot study were to evaluate the feasibility of recruitment and retention to a complex intervention including education and telephone coaching after hip fracture to determine if the study components could be delivered as expected. Patient education is a cornerstone of effective care, yet it may be ineffectively delivered in the shuffle of a busy clinical unit with competing demands. This intervention was delivered in a "real-world" setting, illustrating feasibility of recruiting and retaining older adults in the acute setting after hip fracture to deliver individualized bedside education, and follow-up phone calls after hospitalization to support recovery and mobility goals. Our pilot study supports a larger investigation to determine whether personalized bedside education and postdischarge telephone follow-up influence quality of life, functional outcomes, and short-term readmission rates, and future work will also include optimizing delivery of material, investigating the older adults retention of, and satisfaction with the delivery of, educational material for self-management and recovery after hip fracture.
